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(57)Abstract 

PROBLEM TO BE SOLVED: To avoid inconvenience of known pulse data by allowing 
the energy of laser pulse radiated at first of pulse train to be substantially identical 
with the energy of other pulses. 

SOLUTION: A pumping source will not be operated at its lowered capacity in any 
extended time period, so that the energy of first radiated pulse will not substantially be 
different from that of other pulse in a pulse train. Through the use of a first pulse 
control 6, for example, the accumulated energy of an active laser material 2 during 
non-active operation of a pulse laser is held for a peak value of the accumulation 
energy during pulse operation period by pre-lasing, or the pumping power of a pumping 
source 5 is lowered by pre- lasing or after switching to pulse operation so that the 
triggering of a first laser pulse is delayed to a time when the accumulation energy 
reaches a value present as a peak value during pulse train, thus the accumulation 
energy of the active laser material 2 is lowered. 
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(7) 

fB'ij^K^ (^}>tj:< ti,m5%) m<m^iit. u-if*^s 
[0 025] ^fcwm:^^Ji^^-(Dm^Mt. mmm i cd 

^2<OB$r^HPirt^t5fBi*tt^-1f^^^>'^•;^xitI^^cDr^ 
^n. Mia^2(DNFrarapg^7B*tc® 1 ^-1f^^V^X;!^^ 

[0027] :^m^o:>±M(Dmm(Dnm<Dm}^M. 

CO X ^ ;b =^-^ ^sSu laf^^ ;^ cDx i {J <!: ^ 

"^3t<^:^<^:■^Ll^" ii^^ffliitjtiriail 

%7^^^6*^J+ 2 o%r$)-sci^:gtt*r-5iii^2n'5o 

CDMI a f - ^ fit L r ^ §Sx ^ Jl. ^- - <b CD^^ 

[0 0 2 8 ] mhmmrj:mmmm(rc:i6i^ ^^mM<Di^ 
)i^:^mm<D8ovox^$>^m2<ommmmti^^. 200 

^tc. §Sx:^;^4^'-cDf^^fa^^/^>?^5y•y u-i^>^tcj: 
[0 0 2 9 ] m^la>'^•J^x^^iIo/^^^^;^ovs/c(i>'^v^ 50 
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^Suiaffit4u-1fWcDMfa^fflx^.;U^'-4>^:b-5>o M 
la^^•;^x?|JcDll 1 >'^•>'^xcDx^o^^*-^||^'f^)|^y^•>l^x 
CDx:^;U+'-CCt5t^^0< -r'S/c26. >'^•;^xx;^;l/^-'- 

t . Btiia® 2 <DB$r^r0iPia)g $ ^mm^it c /c^s ^ ^ ^ 

[0 0 3 0] :$:|fe0^cD$^tcitA/cg|Mom^CC:|dl>r 
f>t. mim^^m 1 ^^*;^x$^WCCct D ^mmcnt>ti 

;i/XiSiI L ja?g?iScROV^ /c^i^^v^x x^ jU::^-- i; /c« 

^>t'>^.'N'7--aO*ll2C0B$rBir^Pg) CC^f-SPIgpU 
mtf. r:^^^/r3>t;:x-3^[HIK($>'^';^X^L/l^g 

^nccs^-^rfjiaQx-Y ^so'fgtau 
-1f>'^';^x(Dh U;^^©Jiai-r^o ^'^VL'Xi^Jib^ig^iS:??: 

^* o/cffitcii-r^tyiem2CDB$r^raPicoS5ria:^$(Dfii 

ux ic^^-r ^ c t t^x^ -So 

[0 03 1] Miam 1 m>m2(ommmm(om^<omt^ 

-^{cJ:^/A-;UXttf^-\(D^O§^imifa^ 1 

ta^ mi>*m2 cDB$r^p^PicDS$cDffi^^^fii(cieig5-r 

rcrtiB-ctj^^cc^ mrianimr^^Piog^^^nic 
JCS D T ® ^ -t^ ^ c <h ^5 r ^ ^ „ 
[0 0 3 2 ] n^m2 \ti^h22 \t.. Hrffa/^•;^x u-if 

1f«<Z)8yia]ggSx:^;l.=^'--(D-a5CD^^^l U-tfv'^: 

;ux ^/ct3:>''<;i/X^cDjf^rM:i>$ -ti-^ c i j: o . >'^';^ 
x^ijcDH 1 >'^*;^xcDx^;l/^*-;!)5^^=6^y^v^xcox^;^^' 

6o ^m^<Dfcitf(c^ fuia>'^'J^x^-ifco^^*;^x8b^^-v 
>'^•>'^xffiI^^^cl:b-<r^^;^J:l^x;^;^:1^'-r4c5c 0 . m i co 
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/ X tu IE u - if ^ X CD X ;^ ;u {c tS^ -r 

-1fW(Dgax;^;U^*-^«->$-^6. J:or§lix^. 
^v^'-t^:— fl^^c. IE^icD^^•>'^xs^Jmc:fdC:r^fc:*-^^^Ii 

o'^'^6<^3cD^-1f>'^•;^x4>. 2f>tt^.rf[jiBQ;^ 

■r. cncc.l;DSrilB^ttU-1f«CD§Sx^;U^'-^^-r 

h DJtg^'^B$^t^B^^IBII2;^J:l>Ull3CD^-1f>'^*;^xcD 
[0 03 3] :$:^B^cD:$^]ffiCD?B.^CDa^,t3:. U-- 
-vCD^fjOg^imfiB^i ^f7^v^xcD]8cS^^cDP^^C3l 

[0 034] mm(D:^^m(om(DmMmmtnu^. 20 

;^X^.;U+*-^yS;UX^JCD|| 1 ^^*;l/>^7&Sg[yA';l/>^^JCD|| 

1 ^^)l:^f)^h'f)^rj: o f^CD>'^';i^:?^ (D-en^n <b t5{3?[pl D x 
h pJtg?:c^pa:J^!>'SuiBPEI^S0^S^. mf^ilsifilcDm 

[0035] >'^•;^xs6^^^4^^^. mffB>'^*;^xu-1f^i 
^Nt^KfiSf^OTaWcfc ^3 ^< cDx^;u^*-^S(S*T-So C 

cDSiifecDff^^ to I ^ r fu IB >^ ^• X u - -^mmmmi^m 

S9r^*<Dm)|a>'^*;^xu—^fcDx;^;l.=^'- • ^\'^>X7&5/N* 
>'U;=^Klf'^*cDx;^;U:^^*-- • ^^"y > ::^trj:^^<mb < fj: 
^ffi(c^TS^$1±^n^. mflBi£:^)^j:Ji<>f>^^>'>r9 

Ra^v^•;^xx;^;^^'--©mffBii^R$nfcffl^c^$^?■r'^o 40 

[0 03 6] :*^H^&3:. *HWCC:^rcDfflffi©;J<>t'> 

^^if. m^iit. y'yyU:^^^:^. mm^Mi. mem 
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[0 0 3 7 ] m^m2 8tc^$^3nrc^-5J;^tc, 
m(Dm:^mm^t . mrfa u - if «cDtuia^;^^fax 

x^;^^'-atc^¥or/^•;^>^^li(Z)|| i /^ju>;^c>t4"r'Sx 

m 1 >^^*;^;^^^ h U iJ^ti^m^cmiE.iy-V'm^m:^ 
§ax;^;^:^^^rx;^;^=^^-;&5aA^t^-5^^cc6t^. ^ 

Ci. S»x^;i.+--(D^?:»^B5ria^i >'^v^xcD*^TB^^c 
mriBU--1ff;tcDtptcAj:to^i?-r^J:0^c. :^A§ax^ 
;l/^^'-":;5^e>*Si?)rMiB^ax:^;U:^---SCD--a5cD^^ig| 

[0 0 3 8 ] mi^Q:^^ y^^t. '>^<b 

rjiyt^nxi'j^hti. Mmmmmt^<k^xmm^tixm 
yt^mm^^^ 0 . mtEm^mmmmmxmmffjtj: 

MIB&tB^T-tctot:f^<if^atcj:0^?SiS(D-~a5;&5S5 
[0 03 9 ] BuiBii5jl«mE?J>^^:^ffi?:^^6j^ferM^^-r 

^<t. MiB^s^iPs. m^xmnmmsp^<Dytmmo:>n 

-So 

[0 04 0 ] mriBQ;^'^ ^5^ti^/c. :J<->^r;l.3g[)^^/c 
JS;^ --?J!l:^tca-:5 < ^ <!: U r ^ +3^ 5 

^•;^<5r;b3^i)m(Dii^{^. ?fe{^miiCDE[7jjPCC J: D « 

mE(DA# 5 tc<i; 0 3i?BS^*»JISir ^ ^3fex ^ > 
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[0 04 1 ] 

';;^3CD:t>«.^rU-i;^>^;&^:feC-2>i:5tC|ig5 20 

[0042] iJla^^•;^x U-lf (Dttf^titiTCDilO -c^ 
mrlBQX^ •y^3t3:?;32s?):^-:7t^m$,-5o miiatStt 
U - 1f W 2 tify f aii< > t* > 5 J: 0 ^:>^ X ;l/ =P 

-^o^aA^n^o ccrmffBQx>f u^^3^^prHiW^c|ff 

--1f>'S;UX:^5]ES#t$n^. «ufBr£ttU'-1f«2CDSax 

T^o ;^OT'fjiar§ttU-1ftt2{S:SO'*^B$^i5:?5:^ 
■o r X ^ A 5 n ^ ^ Cc u - if X i^tf^gfclhf $ 

[ 0 0 4 3 ] s 2 \mtm 1 ^^•J^x$^J^aI6 (DW^^^ 
-To ctiktmtZQ:^^ -j^:^tm^\ i^miyX^fcM 
ia4<>t'>^i(M5ija3§i 3^iiL/r$S(>'ot:r6nrci 
BafBH 1 >'^•;^xS^JfflI6 C*?MS[pISg 14. M 5 
:s:e>'j^Ki 1 ^ffiurMiaQx^r '^.^skie^J^sn-SH 

F^^Sl ^ti^hmfS<^tiX\.^^. mtmwmtl 4 CD 
A;^<l-^t3:. PfaiiC^rl/^:/^•;^xx^;^^-'Cc^•r'Sfi 4o 

[0 044] iuia^s^iass i At^ho:>m^Pumt^^^> 

.^.CC:fol^rfufaHF^SIil ^(DUFwm^'&^^m^ so 
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ESCKf^v>^;l. • y- hff^g^f?tj&-r^» i^3fi-^ 
BuiBHFffe^^l 6CCj:t:)f^6n^triiBHF^EC0 

fjiafiifi^^est^. cfc ormriBQx ^ ^ 3 (Dfria{@f^t!j 
v^^mm-irhmMt^ei^imrh. roiay-h i sec 
^f<. m^Bkm^^^mA^umE<DWixn'K^^^ 

[0 04 5] Mia*<ggL[pig§ 1 4 \mmKt}m^p e , p 

[0 04 6] 03t3:. m^mi^^^4(,cu^:^^m(om 
mmmtiCM^^. m^G. a. aso-frfa^u 

E (m^^tixi^ui,^) {tm^mdc-^ax^^o mmt 
mmii^cmuxy'a y h^ti. mmtitfcmmtLtcM 
mr^m^^c-:>i>xy'av hsnru-So ft-^Gt^, 
mi ti^mo<Dmxnm^hfEmcm^m^hti^. o 
^tm^^^^j\y:^\y-'^mmmmi'^x$> ^ct ^mml. 

l\t^^)i:^m{'^X$>^ct^MUbXi.>^. mMli = 0 
in^GRl^gU. G'^W(,cmbi.>t^ glitWtfCOX 

^0. G= lc7)^^g;&^^^•;^x^ttt^&-r^<^:^ccS'^^ 
nri^^. G^oorai SuiaiS^iHissi 4t3:fi-^A^M 

At^A=0. 7 iC^^fii^ca^L. G=10P^{*. tit^ 

15^*. g=^o(Dm\tm^8L = A. g = i(Dmittmna 
[0 047] ^^-oxsiCommm&mrxcomKix^^, 

G=0(D^OJa-0. 7, ^/cG= KDHtiat^Pf (C 

J: 0 S B^ria>'^o^xii^iM Li^i^ifc^ 4> o r o i i cdPbI 
^^^p^^^^o fi^a=i(Di#, mriaQx-Y '^'^s^i 
^;^HFf^ifi-c*iJ®$n. SJiau— tfftti^f^rt^Tfe® 

ji^^'-it. f«riBM*;bxu-if(7)^^tgSiiffiif'?(DrHl HutarS 

[0 0 48 ] wm:^^)i^^'-L(Dmmmmt\irA<DmK^ 
xhh. mt^^^)i^7.\^-'^(Dimnnvmwi^. ^ax 

5 ( l:?55^Ax:^J^^---tct^^) ic^^fflccM^^n 

-So fi-^a(7>^WOjA^T!^»^*3 X i:>{c^ 0 .^s;^^^!]^ 
® 1 U-1f>'^•;^X:?&5^Sf^^n^. J:o-CSSx^jl.cf-^ 



(10) 

17 

C(D{mct^1^^. tuf2^^*>'^X^--tf 10 
&5t3f in D X ;U ^hr>^ 

[0 049] >'^•;^::^x;^;^^'-P eSOV^•>r^x3S3ILiS 

;^>nst3f^Ll^x^;l/4'-^$tfcfc^CC. G= OCDralCDA 
CD<ii^®^5if^„ 20 

[0 05 0] ^4«. m^m5^^h7(^m^mmmm 

^^tirc^/jrcO (JSffiJorcb^o (g = 

0) 7t^:>6>'^*Jbxttif^ (G- 1) (fCmK^W-ofcik. mnm 

cfi&iOi lOr^rfflSCC^O^^o §Sx^;U^'^L« 30 

0. 5*ri5&^5fjaT6o ^-1f/^';^x;:^^^^^tcjSSI^^ 
nrii^F^L&joib'-i^ffls^ 0. 5<Dr^x^W)r 

[0 05 1 ] ^5^^. m^^ms-^^ibi o(^m'?mm<Dm 

o luiaJ^<>t•>ya^5co?^<>t•>i^>'^*'7-p 

iglgp^tirc^^o mfia^^vuxu-if;O^0$gfJ t = 0T'^^*;^ 
xs&mc^ 0 ^ o /c i ^ , MiB^ > f> >/y ^• 9 - 51 
j^B#r^vor^osri^^^-r^. 8Jiau-ifit}^oDa^ 

jiMB#rHlVcDPH^^§mx4'wU¥-t*^fii;&:*^ 

tJOtB^-r^ffio. 5 mtLx) txmmmr^. 
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[0 0 5 2] me^t. m>^mi 1 1 zccu'^mtm 

nrii^^cio o H5^iBJ^^>t*>^^^i5cD4<>t:*>^^^*'7- 

la>'^*;^x^--tf^^B$^Jt = 0-c>'^*;^xKI^^^c^^:)^-^/c 
<b ^ . Ml aj^< iitmmmm v coral 0 ^ r 

«^*r^o 3152B#FHlVt3:. 35iB?SttU-if«2(D^Sx 
J:-:»r^'CCD>^>*;u>;?&^|5iGx:ro^=^^'-^$ti^„ 

[005 3] ^7 tC^T>'^';U>; -tf ^ 1 1 7^* 

J^xp^ap6^:t^>b•>^^a^5^*s^rl^-s^sSl a^^s^j: 

[0 054] msiit. m^mi 3^^^20(^c'<^^xmm 

r^Mt. Qx^ ^>^3 ti^ssi 1 rie&3:tit:t^-s. mib 
^l>'^•;^>^$lJ^aI6WS©L[oIKl 7. RAM 18. ^-rv 

-19. 2 0 ;S:OmrfBQ>^ ^ 3 CCtrrlBSSS 1 

i^®Lrtt*&^ti^HF|feS^2 ir«;S5nri^ 
[0 05 5 ] trrias^ieiss 1 7 <DA;^ti. ^^^n;^c^^•;^ 

18(S. A::^ft^Pe. P f ^/c{iP 1 cD^MCc^Lr 
milB?a#IiI3Si 7^cJ:«3M^5nn>^. MiBl^ i 

^2 oBfr^F^Pi(DS5:?stc>miB^^*>'^xils^luia'RiSt^•o 

[0 056] SuiB^ -Y 1 9 icMT^Xtim^iX m 

tO'/)^(^iu:^t>^y-hm^Gx^^^ mi<Dmmrs 
mom. mn^^^-^-iQ ^tmnm^^z o tcft-^ i i 

fin^-ti-^o ccDcics. l>riBffittu-ifivt2(DS®x^ 
2 / p « mridm 2 cDBsraT^jiicDr^cj o r ^ d . igs^rEOP^ 

[0 05 7 ] 09tS. ft-^G. I 1, R. I 2/P. H 



(11) 

19 

B$^i| t = or-b'n7^:>6 1 cc^^o. mc-\zu{cm^. ft 

CC^^^ntl^^. ft-^ I Hi. i = 0^^ibi^ i 1<D 
UC^O#^o 0 71)^6 t 1 ^T<Dm^f)mt^m 1 CDB# 

mpi"c^>^„ mMm-^^zo^t. mm i^-^^mmt 

RSOM 2/P<OM^7&:*6f#6n'S^i^^/c^^o t = 

or^m^HFU'y^y'Lx i^^ho^i&Tb. ti-ci 

tf^tl^. ;^T^«Buiar§ttU-1f1vf2CDgSx4^>'U+' 

tx/cS;^fii7&^ h :^mw\ fji u - > y cfc 0 . tuiB u 20 
(icwCcm^«<o f5(i£rgi4u-lf«2(D§ax^.;l.^' 

-?&5^o'ii»n'r ^mriB02 os^r^^pgti. 1 1 1 2 
i;'Cjg^<o m^m2<ommmm(DS:^^t. mmt 2jc. 

S5iB 1/ - if cD/s ;b Kif^cc C:f ^ x jb cDMifi 
tV ^fi i Lt^fi-r ^fii S ^cSfflB^Sx :^ 

t5<^:^^o^-c®^^>Tffi^ocffiTL. ^^i^T^o^f-^? 30 
[0 0 5 8 ] a 1 oti. m>^m2 if)^^b2 sticm^mm 

1 r^>^o t = o^cB^^tB^^v^x tf;:?9N«l8&8&fp?:>>6 
B$Mj:f5Bf)CDB#^jv 1 tc. E{tm2<Dm^m. m^^t 

^I'X (ft-^g) (Dr^CC l;0>6O. B^J^cCO. l^2(Dh y 
CCO^c:^cC^o tuiBQX>f •>^3^iSJ5?)tD2o(7>A;UX<D 

mmm^m iE = 0, 6Rt>*E = 0. 3) 50 
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[ 0 0 5 9 ] s 1 US. is^^2 4(DW^^mm(oyom 

^rffiTLTl^^, i=0^^hi=V^XPfiiO^XiS. 
[^2 ] |?l>'^•;^x$^J^alcD^^ 

[07] Qx^r ^cDgSEBSa 

[08] ml/^';^X$fi®CD:/P ':;^0 

[09] f^^lB>^^v^x^-1fcD^/^AJ:>p^•^^-^;?g:c>'M-^ 
[010] mi^^^)i^:^]y'^<Dm^tj:^^^^-^RZ^m 
[011] mn^^V\^:^U--^<Dm^t£^^'yj>(-^RZ/m 

1 mtl^'y- 

2 rSttu— tf« 

3 Q:^^y=^ 

4 A:^^^-' 

5 U-1f^-r^-F 

6 m 1 ^^V^X$tJfflI 

7 ij'y7.':f\iv ^ 

8 ;^'-7X:/D->^<01M 

9 Em^T- 

1 0 ;^'^x:/n 'p(D%A^^ct^'^fc^'^m 

11,13 WS^ 

12 ^CDfflffl 

14.17 s^msg 
15 h 

16.21 HF^^S 
1 8 RAM 
19 ^-i^- 
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